The asteroid 2000 SG344 was first observed at Mauna Kea on 2000 September 29. The discoverer will be defined when the object is numbered (for rules defining discoverers, see http://131. 142.195 .59/mpec/K10/K10U20.html). It is a potential Earth impactor and now, as of 2015 September 1, is listed in the Sentry Risk Table of the JPL NASA, with the tenth highest rating on the Palermo Technical Impact Hazard Scale: PS=-3.10 (cumulative) and -3.37 (maximum) (http://neo.jpl.nasa.gov/risk/). Moreover, the asteroid 2000 SG344 is also listed the tenth, with PS=-3.62 (maximum), on the CLOMMON2 website provided by the NEODyS (http://newton.dm.unipi.it/neodys/index.php?pc=4.1). The smaller PS value, the greater is the probability of potential impact on the Earth.
To compute solutions for possible impact on the Earth for the asteroid 2000 SG344 we use the OrbFit software (http://adams.dm.unipi.it/∼orbmaint/orbfit/) with the JPL DE406 planetary and lunar ephemerides, take into account perturbations of 25 additional massive asteroids, apply weighting and selection of observations according to the NEODyS, and also the error model based on Chesley et al. (2010) .
We show that the errors of propagated orbital elements of 2000 SG344 can be greater, mainly after a close approach to the Earth in 2069 when the motion of the asteroid can be chaotic, see Table 4 . Hence the impact hazard after 2069 can be explored only by statistical means.
The NEODyS-2 site at http://newton.dm.unipi.it/neodys/index.php?pc=4.1 provides possible impact solutions for 519 Near Earth Asteroids, as of 2015 September 1. They are divided into five classes:
→ special: contains particularly interesting asteroids, like Apophis, which need a more detailed analysis and whose risk tables have not been computed using the CLOMON2 standard procedure;
→ observable: presently observable and they need observations in order to improve the quality of their orbits;
→ possible recovery: asteroids presently not observable, but which need to be recovered during the observable window showed in the table, where the dates of observational windows are presented;
→ lost: asteroids with orbits poorly determined which will not be observable for a very long time. Their uncertainty region covers many square degrees on the sky;
→ small: they are too small for observing in the future, having H >25 mag.
The asteroid 2000 SG344 belongs to the class of possible recovery Near Earth Asteroids and can be recovered in 2028.
THE INITIAL ORBITAL ELEMENTS OF ASTEROID 2000 SG344
Currently, as of 2015 September 1, there are 12 914 Near Earth Asteroids (q < 1.3 AU) discovered: 954 Atens with orbits similar to that of 2062 Aten (a < 1.0 AU; q > 0.983 AU), 6391 Apollos with orbits crossing the Earth's orbit similar to that of 1862 Apollo (a > 1.0 AU; q < 1.017 AU), and 5569 Amors with orbits similar to that of 1221 Amor (1.017 < q < 1.3 AU). Their lists are given by the Minor Planet Center (MPC) (http://www.minorplanetcenter.net/iau/lists/Unusual.html) and by the JPL NASA (http://neo.jpl.nasa.gov/stats).
The MPC and the JPL NASA classified the asteroid 2000 SG344 as an Atenclass object and, additionally, as a Potentially Hazardous Asteroid (PHA). Thus, 2000 SG344 is one of 1608 presently known PHAs (see the list updated regularly at http://www.minorplanetcenter.net/iau/lists/Dangerous.html). According to the MPC, PHAs are objects with H brighter than V = 22 mag and an Earth MOID less than 0.05 AU. MOID, Minimum Orbit Intersection Distance, is the minimum distance between the orbit of the Earth and the minor planet. According to the JPL NASA (http://neo.jpl.nasa.gov/risk/a101955.html), its absolute magnitude is 24.7, with a diameter of about 37 m, mass 7.1 × 10 7 kg. Table 1 lists the orbital elements of the asteroid 2000 SG344 computed by the author: semimajor axis a, eccentricity e, inclination i, longitude of the ascending node, ω, argument of perihelion, and mean anomaly M . The orbit is computed from all 31 astrometric positions and is based on observations from 1999 May 15.20482 UTC to 2000 October 03.60723 UTC. First, we computed the orbit of the asteroid based on all observations using the OrbFit software. 25 perturbing asteroids were used according to Farnocchia et al. (2013a,b) , in a manner similar to that employed by Wlodarczyk (2015) . The orbit of the asteroid is now precisely known. As we can see in Table 1 , the orbital elements have small uncertainties. 
POSSIBLE IMPACT SOLUTIONS
We computed Earth impact solutions for the asteroid 2000 SG344 using 1201 virtual asteroids (clones) of 2000 SG344, a 3σ uncertainty, and the multiple solution method of Milani et al. (2005a,b) . We used the JPL DE406 ephemerides. Table 2 lists the computed possible impact solutions: the calendar date (UTC) of the potential impact, Sigma LOV and the impact probability. Sigma LOV is the coordinate along the Line Of Variations (LOV); the further it is from zero, i.e. from nominal orbit, the less likely the impact and the smaller impact probability. We found over 300 different possible impacts between 2068 and 2113. The asteroid possible impact solutions are usually presented in the form as that used by NASA's Impact Risk Page (http://neo.jpl.nasa.gov/risk/) or by the NEODyS (http://newton.dm.unipi.it/neodys/index.php?pc=4.1). These websites give the name of each dangerous asteroid, the dates of its close approaches, the probability of possible impact at each approach, the impact energy, and an overall threat assessment on the Torino and Palermo scales. Generally, the OrbFit software searches for possible impacts and gives standard solutions. Table 3 lists our  first solution from Table 2 for the year 2068. The computed individual Palermo Scale (PS) value for possible impact for 2068 is equal to -5.11, and the cumulative Palermo Scale value according to the NASA's Impact Risk Page is equal to -2.93. The Palermo Scale values between -2 and 0 indicate the situations that merit careful monitoring. The value PS = -2.93, close to PS = -2.0, denotes that there are no likely consequences at this time. However, when additional observations of the asteroid 2000 SG344 become available, a new PS value will be given. Now the probability of Earth impact in 2068 is about 1.17×10 −5 . 
CLOSE APPROACHES TO EARTH
We next computed close approaches of the asteroid 2000 SG344 to the Earth. We can see in Figure 3 that the errors of propagated orbital elements can be greater mainly after a close approach to the Earth in 2069. We can observe strong scattering of nearby orbits and hence their chaotic motion, therefore the subsequent impact hazard after 2069 can be explored only by statistical means. Table 4 shows close approaches of nominal orbit to the Earth in the forthcoming 100 years.
EPHEMERIDES FOR CLOSE APPROACH IN 2028
Using the OrbFit software we computed the ephemerides of 2000 SG344. Up to 2028 there is only one possible observational window when the asteroid will be brighter than 24 mag. Table 5 lists these dates of observation, together with astrometric positions in the sky (right ascension and declination), magnitude, solar and lunar elongations, distances to the Earth and the Sun, the sky plane error with the long axis (short axis is almost 0 deg) and position angle of the sky plane error axis. The sky plane error is about 10 arcmin, and the asteroid can be recovered using even small telescopes. 
ASTROMETRIC UNCERTAINTIES IN 2028
Using optical observations, we can compute the projection of the 3σ uncertainty ellipsoid for the nominal orbit of the asteroid 2000 SG344 onto the right ascension (RA, deg) and declination (DEC, deg) plane for the next close approach in 2028 May 12 for geocenter.
The uncertainty region contains a set of orbits around the nominal orbits. All of these orbits fit well all observations. The true orbit of the asteroid lies somewhere inside this region. When new observations come the uncertainty region will become better constrained and the range of possible values for the orbital elements will be smaller. Hence, a swarm of possible impacts will be reduced.
We propagated starting orbital elements of 2000 SG344 from Table 1 , together with the covariance matrix to the epoch of 2028 May 12. Next, we computed the predicted confidence boundary for optical observations and geocentric observer using full N -body nonlinearity for 3σ and for 50 points of confidence boundary. The results are shown in Fig. 2 .
The uncertainty ellipsoid helps to search for asteroid using optical observations. It is apparent that the ellipsoid is elongated practically longwise the right ascension.
Probably, it will be easy to find 2000 SG344 in the range ± 0.6 deg around the nominal orbit. We hope that our Aten-class asteroid 2000 SG344 will be recovered in 2028 or maybe earlier. We first computed virtual orbits of asteroids (clones) of 2000 SG344 with a 1σ uncertainty and the multiple solution method of Milani et al. (2005a,b) . We computed five clones: two orbits on both sides of the Line of Variations and the nominal orbit. We used the JPL DE406 ephemerides. Table 6 lists the orbital elements of the asteroid computed by the author: semimajor axis a, eccentricity e, inclination i, longitude of the ascending node, Ω, argument of perihelion, ω, and Table 1 , we computed orbits of the asteroid based on all observations, using the OrbFit software. 25 perturbing asteroids were used following Farnocchia et al. (2013a,b) and in the way similar to that in Wlodarczyk (2015) . We can see that the virtual orbit 3 is the nominal orbit, as is presented in Table 1 .
Then, we propagated these virtual orbits of the asteroid forward in time to 2150 and backwards to 1900. We computed values of the Earth Minimum Orbit Intersection Distance (MOID), ascending node -Earth separation distance and descending node -Earth separation distance.
We can see in Fig. 3 that before 2000 and after 2025 the behavior of the MOID and both nodes is almost unpredictable. We can compute impact solutions only with small probability, as is presented in Table 2 . Moreover, we can see that both nodes and the MOID are probably locked in mean motion resonances with the Earth which give flat behavior of the presented values of nodes and the MOID of several years.
RESULTS
Using the freely available OrbFit Software Package we computed possible impact solutions for the asteroid 2000 SG344 within the next 100 years. The first possible impact on Earth may occur in 2068.
Because of the short observational arc of the asteroid it is almost impossible to compute the real non-gravitational Yarkovsky/YORP effects, and hence they are not included in all presented computations.
